Detection of the edible ectomycorrhizal fungus Lyophyllum shimeji colonising seedlings of cultivated conifer species in New Zealand.
Lyophyllum shimeji is an edible ectomycorrhizal fungus that is widely distributed in East Asia and also present in the northern regions of Europe. In Japan, L. shimeji is a culinary delicacy, considered amongst all edible mushrooms to have the best taste and to be second only to Tricholoma matsutake in price. Traditionally, fruiting bodies of L. shimeji have been collected from the wild but fruiting of L. shimeji is now relatively uncommon and cannot keep up with increasing consumer demand. As a result, methods for its cultivation are being developed for commercial production in Japan and other countries. In this work, techniques were developed to cultivate L. shimeji on coniferous seedlings using a pure culture inoculum. They resulted in successful mycorrhization of Pinus pinaster and Picea abies in only 8 to 10 months. As ectomycorrhizae of L. shimeji are difficult to identify morphologically, mycorrhization was confirmed using an L. shimeji-specific PCR diagnostic, which was designed following a phylogenetic analysis of the Lyophyllum section Difformia using DNA sequences of the internal transcribed spacer (ITS), intergenic spacer (IGS) and elongation factor 1-α (EF1-α) gene. L. shimeji is a member of the Lyophyllum decastes complex in section Difformia, which also includes Lyophyllum fumosum and L. decastes. This analysis confirmed the separation of L. shimeji from closely related Lyophyllum spp. and enabled its unambiguous detection using an IGS-based PCR diagnostic. This is the first report of successful mycorrhization of L. shimeji on P. pinaster and P. abies and provides an opportunity for its commercial cultivation on conifers in New Zealand.